In this paper, we are investigating the different cultured structures scale in micrometer and nanometer. The experiment have been fabricated four types aluminum substrate structures which included none-structure, micro-structure, nano-structure, and combined micro/nano structure to fulfill the research in osteoblast-like cell (MG 63). Finally we performed the sterilization method to deal with the patterns of alumina sheet product in the clean room. Meanwhile, we demonstrated the osteoblast-like cell (MG63) to culture on the thin film. Finally, we have been used MTT assay study the behavior of cultured osteoblast-like cell to obtain the different properties between none-structure, micro-structure, nano-structure and micro/nano structure for adhesion, elongation and proliferation.
Introduction
Anodic aluminum oxide (anodic aluminum oxide), this metal in sulfuric acid, phosphoric acid or oxalic acid, after oxidation of anodized porous alumina produced, referred to as the AAO. As a rule with high alumina pore array structure, uniform pore straight. The hole diameter in accordance with its anode reaction conditions vary. As the AAO nano-channel with straight, often used as formwork, transfer printed to a high regular arrangement of nano-structured materials. Porous anodic alumina membranes using metal aluminum in acidic solution by two-step anodic oxidation (two-step anodization) obtained [1, 2] , commonly used electrolyte is sulfuric acid, oxalic acid, phosphoric acid solution. In the anodizing process, aluminum as the anode, the applied electric field, the surface of aluminum oxide film. According to electrolytic oxidation increases when the voltage, electrolyte type and different electrolysis time, available alumina membranes with different pore sizes, pore diameter up to several hundred nanometers, minimum to 5nm, the hole density can be up to 1011 holes / cm [3, 4, 5] , film thickness ranging from 10µm to 100µm. Also has a pore size of porous alumina template monodisperse, high temperature, high strength characteristics, is by far the most widely used template.
This study focuses on micro / nano structure of the class of osteoblasts (MG63) of influence, because micron, nanometer scale has different effects on cells, and also has a dual structure of the cells have different responses to expected future results of this study application in bone tissue regeneration and repair.
Experimental Methods
AAO preparation steps as follows: 1. pre-treatment: Take the purity of 99.9% of the aluminum substrate (50×25×0.4 mm) soaked in alcohol solution to conduct ultrasonic vibration for 30 minutes, the aluminum into 5% NaOH, soaked 3min, to remove surface oil after conducting heat treatment (400 ℃, 4 hours), then by electrolysis polishing (perchloric acid (HClO 4 , Kanto Chemical Co., Ltd.) 85%, ethanol (C 2 H 5 OH) 15%) treatment, the polishing is completed with deionized water, washed twice, and then the cell in the anodic process. 2. anode handling:(1) an anode handling: Using 0.5M oxalic acid, 30V, room temperature 1 hour. (2) chemical etching: After an hour out of aluminum to the second deionized water rinse, put it into 1.5wt% chromic acid (Katayama reagent Co., Ltd.) mixture with 6wt% phosphoric acid (Katayama regent Co., Ltd.) solution at 70 ℃, reaction time is 1 hour, etching has grown of the alumina film, possessed only slight reserve pit hole under the aluminum surface, then washed twice deionized water, ready to enter the second anodizing. (3) second anodic treatment: Using 0.5M oxalic acid, 30V, room temperature 3 hours.
In order to produce a surface with micro/nano structure, to blast with anodized groove in the surface nano-micron holes. In this study, micro-blasting machine (MICROPEEN 1300 ZP/ZPD), taking 99.9% of aluminum, without any treatment of the surface to produce an irregular concave-micron holes, aluminum by this method to improve the surface roughness, microns holes, and sand specifications for the MS 245A, MS 300A, MS 550A, MS 550BT, with a diameter of 50 ~ 250, 30 ~ 70, 10 ~ 20, and 20 to 30 microns. The contact angle meter (DIGIDROP DGD-DI) for contact angle measurement discusses the general non-structure, micro holes, nano-holes (Φ = 70 nm ) and micro/nano-alumina membrane surface contact angle of the difference.
PBS (phosphate-buffered saline): PBS buffer allocation method, the PBS and deionized water to 1: 9 ratio and then mixed with the average load over the bottle sterilization, DMEM (Dulbecco's Modified Eagle Medium, from HyClone Co.): Medium used in this experiment DMEM, adding 10% PBS and 1% P / S (HyClone Co.). ELISA used in this study for the interpretation of Model Anthos 2020. MTT: 3 -(4,5-cimethylthiazol-2-yl) -2,5-diphenyl tetrazolium bromide MTT is a yellow compound, is an acceptance of hydrogen ions of the dye, can act on living cells line particle body in the respiratory chain.
Results and Discussion
In this study, sandblasting to produce micron groove, then anodized aluminum surface to produce the micro/nano structure, selection, blasting the aluminum side to the surface of the groove is evident SEM observation, the depth of the groove and the groove of the size and shape of sandblasting, the different size, and roughness of the surface groove effect. It can be seen from Fig. 1 . We can see the surface of the structure is very dense, and you can see some of the groove size larger than 10 microns, mother due to bone size is about 10 microns. It can be seen from Fig. 1 (b) MS 300A produced micron grooves on the surface condition, and you can see the depth of the surface with some of the larger holes, but much of the surface structure of this specimen is less obvious, from enlarged diagram can be seen on its surface a small size compared to the specimen, the main reason for the MS 300A of the sand is about 30 to 70 microns in diameter and smaller due to sand. Fig. 1(c) , MS 550A successfully on the surface to produce micron grooves, compared to the results of the test piece MS 300A many excellent. Specimen MS 550 BT is the only sand round specimen, can be seen in Fig. 1(d) by the circular surface of the sand hit the groove. From enlarged diagram it seems no obvious ups and downs, so the test piece MS 550 BT cannot be the first treatment to maintain its micron groove. Fig. 1 Micro groove for different powders on micro powder blasting.
In this study, nano-structures using anodic aluminum oxide film is divided into the Whatman Company purchased and self-prepared, from the above comparison, it can be obtained by the purchase of the AAO-W hole diameter of 20 -60 nm (Fig 2(a) ), self-preparation of anodic aluminum oxide pores about 70 nm, but neat and uniform in the holes, self-preparation of the many excellent anodized aluminum, the more holes the intensity, the company purchased the Whatman is better, in this study , the final choice of self-prepared anodic alumina films. Shown in Fig. 2(b) , as generally the anodized aluminum electrolytic polishing, from the SEM image magnification of 5000, 50000 observed. Fig.  2(b) shows that the microstructure after blasting treatment is almost non-existent, leaving only a few microns of the ups and downs, the process parameters by cross-comparison, that electropolishing can lead to such results, but if even the acid and caustic process are omitted, there was no legal system to anodized aluminum, so the front end processing, pickling and alkaline cleaning remain processing. And can be observed from Fig. 2(b) holes still very tidy, so the surface is still slightly uneven success to produce anodic oxidation aluminum. In this study, pre-processing step, the electrolytic polishing of steps to skip not do it, get the dual structure of the alumina film. Fig. 2(c) , 5,000 in the low magnification SEM image magnification, the main observation of micro structure is still present in the surface. The large magnification SEM image, the major groove observed in microns, successful production of high quality nano-holes. Fig. 2(c) microns can be observed on the surface of the groove is there, more ups and downs due to SEM observation is not easy, generally taken in the SEM with the ups and downs of the plane, there will be light in the dark, can be to determine the rolling surface, so in Fig. 2(c) can determine, there are still produced by blasting out of the structure. The resulting contact angle of water droplets is shown in Fig. 3 . General of the contact angle of approximately its original aluminum 88.2 °, slightly hydrophilic nature of the material, the amount of test piece 245 to get the contact angle of 83.5 °, the specimen 300A of the contact angle of 32.3 °, the specimen 550BT is 30.5 °, and AAO-W was 17.9 °, the Institute's own production of micro / nano structure of anodic aluminum oxide (AAO-D) contact angle of approximately 14.8 °. Therefore, the structure of grooves or holes, when the size of the contact angle decreased its fall, to the hydrophilic nature of change, and when the structure of nano-holes, its hydrophilic micro grooves off than more obvious, and with micro/nano dual structure, the hydrophilic nature of the most obvious. Fig. 3 Contact angle for different test pieces.
Biomaterial and Bioengineering
Aluminum of the surface roughness is generally shown in Fig. 4(a) , Ra is equal to 11.503 nm. Fig.  4(b) respectively, atomic force microscopy the results obtained in the test piece 300A of the sand particle size of 30 to 70 microns. MS300A specimen measured 22.263 nm. Finally, the amount of test piece AAO-D, to measure the roughness of atomic force microscopy measurements of the roughness of 22 nm, can determine the micron groove still exists, but reduce the ups and downs to 1 micron.
This study measured the amount of profit should be known cell OD of MTT reduction ability, the OD value represents the activity of mitochondria In order that the number of living cells, so the MTT assay can be used as indicators of cell activity (Fig. 5 ). MTT test results that alumina material measured OD values were increased, indicating whether it is unstructured, micron, nanometer structures, the double structure of the mother cells of the bone cell activity or number of points have an impact on yield , in which the specimen 245A attached with specimens 550BT has a more excellent in performance, and in the reproduction of the splitting process to AAO-D was the most prominent of which test performance is poor piece 550BT is, if the roughness from atomic force microscopy degree of observation, there was no trace to follow, but the resulting surface profile of the surface roughness meter to compare, you can know about cell-attached on the surface roughness between 1 and 2 the results of better breeding in the division, and has the AAO-D nano-holes is the most excellent, and the grooves of the specimen with a micron is less prominent. Therefore, the impact of that attached to the process of micro grooves, while the nano-hole division can multiply in the cells on the superior performance. 
Conclusion
First, the alumina film as a material for blasting technology produces micron holes and then, after alumina blasting in order to prepare AAO (pore diameter of about 70 nm), the success of the system to make three structures in this study. After blasting, the average contact angle of alumina films by the 88.2 ° (no structure of alumina) decreased to 83.5 ° (sample 245A), 32.3 ° (specimen 300A) and 30.5 ° (sample 550BT), by anodic treatment, AAO-W average contact angle changed to 17.9 °, while the dual structure of the AAO-D contact angle was 14.8 °. Confirmed by the slightly hydrophilic surface properties (no structure) into a very pro-sex (micron, nano-structure, the dual structure) to achieve the surface modification of the head to. Found in cell topology, the type osteoblasts (MG 63) cultured in different scales of the structure of the surface (no structure, micron, nanometer, dual structure) to do MTT cell activity test. The results indicate that the alumina used in this experiment of bio-compatible materials are all good materials; experiment was found to have a dual structure of the AAO-D by measuring the OD value of the relative performance of the day after the aluminum plate, the specimen 245A, 300A specimens compared with specimens 550BT excellent adhesion can be drawn micron notch impact form a larger, but in cell division as if the nano-holes of a greater impact.
